Abstract. The mathematical model of the magnetic field distribution of the magnetic dipole antenna is established. The simulation process is realized by using the Matlab software, which provides a preliminary theoretical basis for the transmitting and receiving positioning of the magnetic antenna. The magnetic field distribution and strength of the magnetic dipole antenna are measured and the simulation results are compared with the theoretical model. The frequency and power of the magnetic dipole antenna are completed by the hardware platform of physical experiment hardware. Parameter optimization design. On this basis, the principle prototype development of pipeline robot positioning system is completed.
Introduction
Currently, more state detection is carried out by intelligent robots into the pipeline and run along the pipeline. In the oil and gas pipeline in the defect detection and pigging operations, due to the greater degree of pipe line bending, the tube too much sediment will happen occasionally detectors and pig loss or stuck and other accidents, we must accurately locate and find back to the lost equipment, which is critical for the maintenance of the pipeline. At present, the technology of tracking and locating the detectors in the pipeline mainly includes traditional wheel positioning, data fusion positioning of multi-mileage wheels, multi-sensor integrated positioning, fixed magnetic marker positioning, visual sensor positioning and radioactive ray positioning technology. For deep buried underground or sea water pipelines, the use of ultra-low frequency electromagnetic field based positioning method, compared with the traditional positioning method using γ-ray, very low frequency electromagnetic signal does not exist radioactive, will not damage the marine ecological environment and damage to the operator's health.
Simulation of Magnetic Field Distribution of Magnetic Dipole
Extremely low frequency signals refer to electromagnetic signals with frequencies between 3 and 30 Hz. They can penetrate seawater, rocks and even metals, and are widely used in the fields of resource exploration, earthquake prediction, drilling telemetry and submarine communication. Tracking and Location of Intelligent Robots in. Here the use of magnetic dipole as the model of the antenna system to achieve the positioning of the pipeline robot.
The magnetic dipole is a circular current, the magnetic fundamental oscillator is the ideal magnetic dipole, any current carrying thin wire loop can be seen as a magnetic basic oscillator, shown in Figure  1 for the magnetic basic oscillator model. It is a small circle in the x-y plane. The diameter of the wire is negligible. The current on the wire is approximated by a line current, and the amplitude and phase of the current in the ring are equal everywhere. Ring on the time-harmonic current, i cos , so the complex number is expressed as I . The magnetic dipole moment M is defined as:M IS, where I is a complex number of current, S is the direction of the circuit area, if the right hand four fingers in line with the current direction, the direction of the thumb S direction. In Fig. 1 , the direction of S is the positive direction of the coordinate axis z. Magnetic dipole in the axial n at any point on the magnetic induction of intensity:
In the lateral on any point of the magnetic induction intensity is:
Where r is the distance from the center of the magnetic dipole to the spatial point. It can be preliminarily determined that the magnetic induction of a magnetic dipole at a certain point in space is proportional to its magnetic moment and inversely proportional to the third power of the distance from the center of the magnetic dipole.
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Through the Matlab simulation can be seen magnetic field intensity H with three-dimensional simulation map receiving distance and θ changes. 
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